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(57) Abstract 
[Problem to be Solved] 

To increase and stabilized the motions of legs. 
20 [Solution] 

An underwear is composed of an anterior part 1, a posterior part 2, a 
lateral part 3, a waist posterior extension 4, and a medial part 5, which are 
made in respective patterns suitable for motion forms. A lateral 
knee -supporting part 6 for supporting a knee lateral region 14 is sewn onto 

25 outer faces of the lateral part 3 and the anterior part 1. A medial 

knee-supporting part 7 for supporting a knee medial region 18 is sewn onto 
outer faces of the medial part 5 and the anterior part 1. The supporting parts 
6 and 7 are distanced so as to have gaps 20a and 20b therebetween. The 
anterior part 1, the posterior part 2, and the medial part 5 are made of a tricot 

30 fabric having a normal stretchability, and the lateral part 3, the waist posterior 
extension 4, and the supporting parts 6 and 7 are made of a tricot fabric having 
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a stronger stretchability than that of the anterior part 1. 

[Claims] 
[Claim 1] 

5 An underwear comprising* 

an anterior part that covers at least a region extending from a waist 
region via a patella to an ankle anterior region, the anterior part having a 
lower end portion that is elongated by a length such as to eliminate tightness 
at a patella, and an upper end portion that is shortened by a length 
10 corresponding to an excess generated when a hip joint is bent; 

a posterior part that covers at least a region extending from a lower end 
of a posterior waist region via a hip to an ankle posterior region, the posterior 
part having a lower end portion that is shortened by a length corresponding to 
an excess at a fossa poplitea, and an upper portion that is elongated by a length 
15 such as to reduce tightness caused throughout from sulcus gluteus via a medial 
femoral region to a patella when a knee joint is bent* 

a lateral part that covers at least a region extending from a trochanter 
major of a side waist region via a knee lateral region of the knee joint to a 
malleolus lateralis, the lateral part being in a slightly meandered shape such 
20 that a portion in a region from the side waist region to the malleolus later alis is 
bent at the trochanter major of the hip joint so as to be convex to a side of the 
posterior part and is bent at the knee lateral region so as to be convex to a side 
of the anterior part* 

a waist posterior extension that extends from an upper end of the 
25 lateral part toward a posterior waist region side so as to cover the posterior 
waist region* 

a medial part that covers a region extending from a perineal region via 
the medial femoral region and a knee medial region to a malleolus medialis, 
the medial part being in a shape slightly bent at the knee medial region so as 
30 to be convex to a side of the anterior part; 

a lateral knee -supporting part that supports a knee lateral region, the 
lateral knee-supporting part being arranged on outer faces of the lateral part 



2 



JP 10- 110306 A 

and the anterior part; and 

a medial knee-supporting part that supports a knee medial region, the 
medial knee-supporting part being arranged on outer faces of the medial part 
and the anterior part so that an end thereof is distanced from an end of the 
5 lateral knee-supporting part, 

wherein the lateral part, the waist posterior extension, and both of the 
supporting parts are made of a material having a stronger stretchability than 
those of the other parts. 
[Claim 2] 

10 The underwear according to claim 1, wherein at least one among both 

of the supporting parts and the waist posterior (extension has a heat retaining 
property. 
[Claim 3] 

The underwear according to claim 1 or 2, wherein each of the 
15 supporting parts is in a mountain-like shape whose top is concavely curved 
substantially along a shape of a patella. 
[Claim 4] 

The underwear according to claim 1 or 2, wherein each of the 
supporting parts is in a mountain-like shape whose top is shaped in arc. 

20 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] 

The present invention relates to underwears used as outerwears for 
25 sports in general (athletic sports, physical fitness, etc.), innerwears for sports 
in general, casual wears in general, and innerwears in general, etc. It 
particularly relates to underwears promoting and stabilizing motions of legs, 
and physiologically protecting the lumbar part, the hip joint parts, and the 
knee joint parts. 
30 [0002] 

[Prior Art] 

Basic structures of patterns of lower halves of overalls or slacks 
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available in the market mainly are intended to achieve the fitness to legs in a 
statically standing state, and the motion-adaptation function with respect to a 
human body is usually provided by adding allowance to the basic structure, 
and therefore, the expression of the motion-adaptation function is treated 
5 secondarily As a result, in the cases of conventional garments, stretching 

functions of materials are important significantly, and there has conventionally 
been a tendency of easily relying upon the function of such materials. 
[0003] 

However, since the basic structures lack of the adaptability to motion 
10 and the stretchable materials per se have reactions of the stretching, there 
have been many cases in which the compression on the human body leads to 
fatigue thereof. Therefore, even in the case where the stretchable material is 
used, a motion-adaptable structure for decreasing the reaction as much as 
possible is preferred. 
15 [0004] 

In view of this, the inventor of the present invention have developed an 
underwear having patterns suitable for forms of motions, as shown in JP 
2(1990)-41125A. 
[0005] 

20 [Problems to be Solved by the Invention] 

The underwear developed by the inventor of the present invention has 
a lower-body garment that is configured so as to have sufficient adaptability to 
motion forms, and has many advantages, for instance, no compression nor 
excessive tightness, but it has a problem of performing no function in 
25 promoting or stabilizing the motions of the legs. 
[0006] 

The present invention is made in light of the foregoing situations, and 
an object of the present invention is to provide an underwear that is capable of 
promoting motions of the legs and stabilizing the same at all times. 
30 [0007] 

Another object of the present invention is to provide an underwear in 
which a series of portions that physiologically protect the lumbar part, the hip 
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joint parts, and the knee joint parts and pass through side regions of legs 
provide stability when standing positions and moving positions are taken, and 
also provides psychological comfortableness. 
[0008] 

5 Still another object of the present invention is to provide an underwear 

that keeps the knee joint parts or the lumbar plexus warm and activates the 
same. 
[0009] 

[Means to Solve the Problems] 
10 To achieve the foregoing objects, the present invention is characterized 

by comprising: 

an anterior part that covers at least a region extending from a waist 
region via a patella to an ankle anterior region, the anterior part having a 
lower end portion that is elongated by a length such as to eliminate tightness 

15 at a patella, and an upper end portion that is shortened by a length 
corresponding to an excess generated when a hip joint is bent; 

a posterior part that covers at least a region extending from a lower end 
of a posterior waist region via a hip to an ankle posterior region, the posterior 
part having a lower end portion that is shortened by a length corresponding to 

20 an excess at a fossa poplitea, and an upper portion that is elongated by a length 
such as to reduce tightness caused throughout from sulcus gluteus via a medial 
femoral region to a patella when a knee joint is bent; 

a lateral part that covers at least a region extending from a trochanter 
major of a side waist region via a knee lateral region of the knee joint to a 

25 malleolus lateralis, the lateral part being in a slightly meandered shape such 
that a portion in a region from the side waist region to the malleolus lateralis is 
bent at the trochanter major of the hip joint so as to be convex to a side of the 
posterior part and is bent at the knee lateral region so as to be convex to a side 
of the anterior part; 

30 a waist posterior extension that extends from an upper end of the 

lateral part toward a posterior waist region side so as to cover the posterior 
waist region; 
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a medial part that covers a region extending from a perineal region via 
the medial femoral region and a knee medial region to a malleolus medialis, 
the medial part being in a shape slightly bent at the knee medial region so as 
to be convex to a side of the anterior part; 
5 a lateral knee -supporting part that supports a knee lateral region, the 

lateral knee -supporting part being arranged on outer faces of the lateral part 
and the anterior part; and 

a medial knee -supporting part that supports a knee medial region, the 
medial knee-supporting part being arranged on outer faces of the medial part 
10 and the anterior part so that an end thereof is distanced from an end of the 
lateral knee -supporting part, 

wherein the lateral part, the waist posterior extension, and both of the 
supporting parts are made of a material having a stronger stretchability than 
those of the other parts. 
15 [0010] 

By making the lateral part of a material having a strong stretchability, 
the mobility of a region corresponding to the adductors, where tightness is 
generated in the underwear most often according to a motion, is obtained more 
effectively. 
20 [0011] 

Furthermore, the musculus gluteus maximus of the human body 
extends via the trochanter major of the os femoris, and constitutes a strong cuff. 
Then, it joins in the tractus iliotibialis, which is strong and passes downward 
straightly along a lateral side of the femoral region. The musculus gluteus 

25 maximus performs a function in stabilizing mutually interrelated motions of 
the hip and the leg. In the present invention, the waist posterior extension is 
provided integrally with the lateral part and is made of a material having a 
strong stretchability. This allows the mutually interrelated motions of the hip 
and the leg to be reinforced. More specifically, the waist posterior extension 

30 further stabilizes the superior gluteal region, and makes the axisymmetric 

motions of the lateral part surer. Consequently, the stretching function of the 
underwear, which is generated in the vicinity of the adductors on a medial side 
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at the base of the femoral region and the sulcus gluteus of a posterior side of 
the hips, is allowed to be exhibited more sufficiently. 
[0012] 

Furthermore, by providing the both supporting parts, the ligamentum 
5 collateralle medialis and the ligamentum collateralle lateralis of the knee joint 
can be supported. In other words, the ligamentum collateralle medialis 
extends from the epicondylus medialis of the os femoris at the knee joint region 
to the condylus medialis of the corpus tibiae of the lower leg region. The 
ligamentum collateralle lateralis extends from the epicondylus lateralis of the 

10 os femoris to the caput fibulae of the lower leg region. Thus, both of the 

ligamenta on the medial and lateral sides appear as if sandwiching the knee 
joint from both sides, and a significant burden is placed on the same since they 
prevent the knee joint from being displaced on the left or right side when the 
knee is bent, and also prevent the knee joint from being displaced in a superior 

15 or inferior direction. Therefore, they are often injured in sports, and even a 
small external support produces a significant effect. The both supporting 
parts are intended to serve for this purpose. 
[0013] 

However, since the patella portion of the underwear is meant to cover a 
20 region where deviation occurs often when the knee is bent, both of the 

supporting parts, if integrally provided, will cause the knee to be subjected to 
considerably great compression when the knee is bent. In contrast, in the 
present invention, because the ends of the supporting parts are separated, the 
foregoing problem can be avoided. 
25 [0014] 

The present invention is characterized in that at least one among both 
of the supporting parts and the waist posterior extension has a heat retaining 
property. Accordingly, the knee joints or the lumbar plexus is kept warm, 
thereby activating the motions of the knee joints and the lumbar part. 
30 [0015] 

The present invention is characterized in that each of the supporting 
parts is in a mountain-like shape whose top is concavely curved substantially 
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along a shape of a patella. This avoids the compression caused when the knee 
is bent, and allows the supporting function to be performed sufficiently. 
[0016] 

The present invention is characterized in that each of the supporting 
5 parts is in a mountain-like shape whose top is shaped in arc. Though this 
causes the supporting function to deteriorate to some extent, this makes it 
possible to more effectively avoid the compression caused when the knee is 
bent. 
[0017] 

10 [Embodiments of the Invention] 

The following will describe embodiments of the present invention, while 
referring to drawings. 
[0018] 

FIGS. 1(a) to 1(c) and 2 illustrate an underwear according to an 
15 embodiment of the present invention. The underwear is composed of a set of 
an anterior part 1, a posterior part 2, a lateral part 3, a waist posterior 
extension 4, a medial part 5, a lateral knee-supporting part 6, and a medial 
knee -supporting part 7, and another set of parts in shapes symmetrical to those 
of the foregoing parts. 
20 [0019] 

The anterior part 1 covers a region extending from an abdomen portion 
at a waist line W-L, via a patella 8, to an ankle anterior part 9, as shown in 
FIGS. 1(a), 1(b), and 2. In a seam la at which the anterior part 1 and the 
medial part 5 are sewn up and a seam lb at which the anterior part 1 and the 

25 lateral part 3 are sewn up, portions in the vicinity of the patella 8 are extended 
in superior and inferior directions, so that compression caused when the knee 
joint is bent is reduced. Besides, a seam lc at which the foregoing anterior 
part 1 and an anterior part 1 of the other set are sewn up is shortened, so that 
an excess portion of the anterior part 1, produced when the knee joint is bent, 

30 is removed. 
[0020] 

Moreover, the aforementioned posterior part 2 covers a region 
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extending from a lower end of the waist posterior extension via a hip 10 and a 
fossa poplitea 11 to an ankle posterior part 12, as shown in FIGS. l(b), 1(c), and 
2. In a seam 2a at which the posterior part 2 and the lateral part 3 are sewn 
up and a seam 2b at which the foregoing posterior part 2 and a posterior part 2 
5 of the other set are sewn up, portions in a region extending to below the hip 10 
are elongated, so that compression caused in the vicinity of the hip 10 when the 
knee is bent is reduced. Besides, among the seam 2a at which the posterior 
part 2 and the lateral part 3 are sewn up and a seam 2c at which the posterior 
part 2 and the medial part 5 are sewn up, portions in the vicinity of the fossa 
10 poplitea 11 are shortened, so that a fold produced in the posterior part 2 when 
the knee joint is bent is removed. 
[0021] 

As shown in FIGS. 1(a) to 1(c) and 2, the lateral part 3 covers a region 
extending from a side waist region at the waist line W-L via a trochanter major 

15 13 of the hip joint and a knee lateral region 14 to a malleolus lateralis 15, and 
is in a slightly meandered shape such that it is bent at a position of the 
trochanter major 13 so as to be convex to the posterior part 2 side and is bent 
at the knee lateral region 14 so as to be convex to the anterior part 1 side. 
With this slightly meandered shape, in a seam 3a at which the lateral part 3 

20 and the anterior part 1 are sewn up, a dimension in the vicinity of the 

trochanter major 13 is decreased, so that a fold produced in the anterior part 1 
when the knee joint is bent is removed. Besides, a dimension in the vicinity of 
the knee lateral region 14 is increased, so that compression caused when the 
knee joint is bent is reduced. Furthermore, in a seam 3b at which the 

25 foregoing lateral part 3 and the posterior part 2 are sewn up, a portion thereof 
in the vicinity of the trochanter major 13 has an increased dimension so that 
compression caused when the knee joint is bent is reduced. At the same time, 
a portion of the same in the vicinity of the knee lateral region 14 has a 
decreased dimension so that an excess produced in the posterior part 2 in the 

30 vicinity of the fossa poplitea 11 when the knee joint is bent is removed. 
[0022] 

Furthermore, as shown in FIGS. 1(b), 1(c), and 2, the foregoing waist 
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posterior extension part 4 extends from an upper end of the lateral part 3 
toward a posterior waist region side so as to cover the posterior waist region 
extending from an upper end of the posterior part 2 to the waist line W-L. 
[0023] 

5 Furthermore, as shown in FIGS. 1(a), 1(c), and 2, the medial part 5 

covers a region extending from a perineal region 16 via the medial femoral 
region 17 and a knee medial region 15 to a malleolus medialis 19, and is in a 
shape slightly bent at the knee medial region so as to be convex to an anterior 
part 1 side at the knee medial region 18 position. With this bent shape, in a 

10 seam 5a at which the medial part 5 and the posterior part 2 are sewn up, a 

portion in the vicinity of the knee medial region 18 is shortened, so that a fold 
produced in the posterior part 2 when the knee joint is bent is removed. 
Besides, in a seam 5b at which the medial part 5 and the anterior part 1 are 
sewn up, a portion in the vicinity of the knee medial region 18 is elongated, so 

15 that the compression caused when the knee is bent is reduced. Besides, as 
shown in FIG. 2, the medial part 5 is configured so as to have an upper end 
widened in width by an appropriate length, so as to extend in an extension 
direction of the medial femoral region 17. 
[0024] 

20 Furthermore, as shown in FIGS. 1(a), 1(b), and 2, the lateral 

knee -supporting part 6 is sewn onto outer faces of the lateral part 3 and the 
anterior part 1, so as to support the knee lateral region 14. The lateral 
knee -supporting part 6 is formed in an approximate mountain-like shape 
having a base that is shaped so as to coincide with a shape of the seam 3b of 

25 the lateral part 3, both oblique sides that curve toward inside, and a top side 
that is concavely curved substantially along a shape of the patella 8. 
[0025] 

Furthermore, as shown in FIGS. 1(a), 1(c), and 2, the foregoing medial 
knee -supporting part 6 is sewn onto outer faces of the medial part 5 and the 
30 anterior part 1, so as to support the knee medial region 18. The medial 
knee-supporting part 7 is formed in an approximate mountain-like shape 
having a base that is shaped so as to coincide with a shape of the seam 5a of 
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the medial part 5, both oblique sides that curve toward inside, and a top side 
that is concavely curved substantially along a shape of the patella 8. 
[0026] 

As shown in FIG. 1(a), the top sides of the medial knee-supporting part 
5 7 and the lateral knee -supporting part 6 are distanced from each other with an 
approximately 12 mm gap 20a provided therebetween on a superior side, and 
with an approximately 25 mm gap 20b provided therebetween on an inferior 
side. The gaps 20a and 20b physically disperse and reduce tightness doubly 
caused when the knee joint is bent, by the swelling of surrounding regions of 
10 the knee and by the stretching in superior/inferior directions, and moreover, 
they are capable of sufficiently supporting the ligaments of the knee from the 
medial side and the lateral side. 
[0027] 

The anterior part 1, the posterior part 2, the lateral part 3, the waist 
15 posterior extension 4, and the medial part 5, configured as above, are sewn 
with one another by sewing the seams la, lb, 2a, 2c, 3a, 3b, 5a, and 5b with 
one another, and sewing the both supporting parts 6 and 7 to outer faces of the 
same, whereby one set of parts is sewn up. Two of such sets are prepared, and 
they are sewn to each other at the seams lc and 2b. Thus, the underwear 
20 shown in FIGS. 1(a) to 1(c) is sewn up. 
[0028] 

Furthermore, the lateral part 3, the waist posterior extension 4, and 
both of the supporting parts 6 and 7 are made of a material having a stronger 
stretchability than those of the other parts 1, 2, and 5. 
25 [0029] 

More specifically, the anterior part 1, the posterior part 2, and the 
medial part 5 are made of a tricot fabric that employs a yarn of 30 denier in 
which polyester and polyurethane are blended at a ratio of 82% versus 18%, 
which has a density of 250.0 g/m 2 , and whose gauge is 28. The extension ratio 
30 of the same is 163% in the warp direction and 152% in the weft direction. On 
the other hand, the lateral part, the waist posterior extension 4, and both of the 
supporting parts 6 and 7 are made of a tricot fabric having a strong 
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stretchability that employs a yarn of 70 denier in which nylon and 
polyurethane are blended at a ratio of 81% versus 19%, which has a density of 
315.0 g/m 2 , and whose gauge is 28. The extension ratio of the same is 111% in 
the warp direction and 110% in the weft direction, and hence, the stretching of 
5 the same is 34% stronger as compared with that of the anterior part 1. 
[0030] 

Thus, since the anterior part 1, the posterior part 2, the lateral part 3, 
the waist posterior extension 4, and the medial part 5 are formed in the 
aforementioned patterns, an underwear configured so as to have sufficient 
10 adaptability to motion forms is obtained, which does not cause compression or 
tightness. 
[0031] 

Furthermore, the supporting parts 6 and 7 support the knee joint from 
both of the medial and lateral sides, and the lateral part 3, the waist posterior 
15 extension 4, and the supporting parts 6 and 7 are made of a material having a 
stronger stretchability than that of the other parts 1, 2, and 5. Consequently, 
the motion of the legs is promoted and stabilized. 
[0032] 

It should be noted that the foregoing embodiment is described with 
20 reference to a case in which the top sides of the supporting parts 6 and 7 are 
concavely curved substantially along the shape of the patella 8. However, a 
lateral knee -supporting part 26 and a medial knee-supporting part 27, each of 
whose top is shaped in arc, may be employed, as shown in FIGS. 3(a) and 3(b). 
Though this causes the function in supporting the knee joints to slightly 
25 deteriorate, this further reduces tightness doubly caused when the knee joint is 
bent, by the swelling of surrounding regions of the knee and by the stretching 
in superior/inferior directions. 
[0033] 

Furthermore, though not particularly explained in the foregoing 
30 description of the embodiment, a heat retaining material such as a 

ceramic-blended material may be employed in an appropriate range of the 
waist posterior extension 4 and the supporting parts 6 and 7. By making the 
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extension 4 perform a warming function, the lumbar plexus is kept warm, 
thereby activating the nerve system, and making the muscular movement 
active. Likewise, by making the supporting parts 6 and 7 perform a warming 
function, the movement of the knee joint can be made active. This applies to 
5 the supporting parts 26 and 27. 

[0034] 

[Effect] 

As described above, in the present invention, an underwear is composed 
of an anterior part, a posterior part, a lateral part, a waist posterior extension, 
10 a medial part, a lateral knee -supporting part, and a medial knee-supporting 
part that are formed in patterns suitable for motion forms. Therefore, the 
underwear can be configured so as to have sufficient adaptability to motion 
forms, and so as not to cause compression or tightness. 
[0035] 

15 Furthermore, since the lateral part is made of a material having a 

strong stretchability, the mobility of a region corresponding to the adductors, at 
which tightness is generated most often according to a motion, is obtained more 
effectively. Besides, since the waist posterior extension, which is integrally 
provided with the lateral part, is made of the material having a strong 

20 stretchability, it is possible to reinforce the mutually interrelated motions of 

the hip and the leg. Furthermore, both supporting parts are provided so as to 
support the ligamentum collateralle medialis and the ligamentum collateralle 
lateralis of the knee joint, thereby to prevent troubles of the same. Moreover, 
since ends of the supporting parts are apart from each other, the compression 

25 caused when the knee is bent can be reduced. 
[0036] 

In the present invention, at least one of the supporting parts and the 
waist posterior extension is made to have a heat retaining property. Therefore, 
the knee joint or the lumbar plexus are kept warm and are activated. 
30 [0037] 

In the present invention, each of the supporting parts is in a 
mountain-like shape whose top is concavely curved substantially along a shape 
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of a patella. This avoids the compression caused when the knee is bent, and 
allows the supporting function to be performed sufficiently. 
[0038] 

Furthermore, in the present invention, each of the supporting parts is 
5 in a mountain-like shape whose top is shaped in arc. This causes the 

supporting function to deteriorate to some extent, but more effectively avoids 
the compression caused when the knee joint is bent. 
[Brief Description of Drawings] 
[FIG. 1] 

10 (a) is a front view illustrating an underwear according to an 

embodiment of the present invention, (b) is a right-side view of the same, and 
(c) is a back view of the same. 
[FIG. 2] 

FIG. 2 is a development illustrating parts composing one of leg parts of 
15 the underwear shown in FIG. 1 
[FIG. 3] 

(a) is a front view illustrating an underwear that is different in the 
shape of supporting parts, and (b) is a right-side view of the same. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide underwear that 
can increase and stabilize the motions of legs. 

SOLUTION: This underwear comprises the fore part 1, 
the back part 2, the outside part 3, the waist back 
extension 4, and the inside part and individual parts 1, 
2, 3, 4, and 5 are made in patterns suitable for 
motions, respectively. To the outside part 3 and the 
outside face side of the fore part 1, a knee outside 
supporting part 6 for supporting the outside of the knee 
is sewed, while the knee inside-supporting part 7 for 
supporting the inside of the knee to the outside of the 
fore part 1 is sewed to the outside of the fore part 1. 
Gaps 20a and 20b are formed between the top edges of 
both supporting parts 6, 7. The fore part 1, the back 
part 2 and the inner side part 5 are formed with tricot 
knitted fabric having usual shrinkage degree, while the 
outside part 3, the back waist extension 4 and both 
supporting parts 6, 7 are formed with tricot knitted 
strongly shrinkable fabric which has larger elongation 
than that of the fore part 1 . 
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